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Abstract — The city of Manaus has his urbanization pushed due to wide scale of migration of populations of the 
interior for the city in search of improvement in the Industrial Pole and Manaus (PIM), producing occupations 
messed up to the detriment of the forest and I use the ground altering the nature and intensifying changes in the 
space reducing to vegetation when the deforestation was owed. Before the exposed one, the work had as 
objective analysed the environmental impacts and the scenery losses in function of the urbanization. The 
collected data were through the navigator Google Earth referring to the 1985 years, 1990, 1995, 2000, 2005, 
2010 and 2015 comparing the urbanization process to each five years. The year of 1985 suffered small urbane 
occupations whereas in 1990 the increase was significant in the urbanization when the economical outbreak and 
civil constructions were owed. From 2000, there were urbane occupations controlled by the government, as well 
as in the 2005's that had an increase in the vegetation area when laws were owed you implemented for the UC's 
and the New Code Forest. In 2015, the Top of the World of 2014 produced few occupations, but it kept on 
producing environmental impacts in the forests around the city. 
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I. INTRODUCTION 

The urban space gains a new visibility with the 
population growing due to migratory process that is caused 
by the formation of countless neighbourhood which 
becomes part of the city's periphery. Because of this 
accelerated urbanization, the city of Manaus, has been 
facing with an elevated number of irregular occupancy in 
the last three decades, the so called “invasions”. 

Due to Industrial pole of Manaus's (PIM) 
demands, there have been a migration in large scale of 
people from the country side to the cities, which in turn 
has no appropriate pan causing an expressive change in the 
urban environment [1]. 

In a fast way, the growth of these migrations, 
within the passing years, resulted in a messy occupancy to 
the detriment of the forest, not prioritizing the use of the 
soil, ceasing to be a government prerogative. According to 

[2], the urbanization in the country, with the growth of 
these centers, occurred mainly caused by the losses of the 
jobs in the rural sectors, the implementation of machines 
and equipment, decreasing the countryside manpower, 
resulting in the migration of many families looking for a 
better life. 

[3] quotes that the Brazilian cities, within the 
passing years, have been exposing lack in infrastructure 
and they are growing against their administration capacity 
and local planning. 


This process causes many environment changes 
like nature transformation and increasing the constant 
changes in the space, among them there are the reduction 
of the vegetation caused by the deforestation - initial 
process - in favour of the constructions of public ways, 
increase of paved areas, waterproofing, air pollution, 
enhancing the quality of buildings and, with these, changes 
of the winds, decrease in the absorption of air and water 

[4]. 

For [3] before degrading the natural environment, 
the society, between its relationships and economy, 
degrades itself, reflecting in the urban area above all else. 
The vegetation roof removal and its replacement for 
buildings constructions causes environment degradation, 
causing the fragmentation of the ecological cycles in the 
urban area [5]. 

The vegetation presented in the areas influences 
positively the comfort of the cities helping in the reduction 
of temperature, purification of the air, absorption of 
particles and polluting agents, quality of aquifers and 
reduction of sound pollution, and contributes enhancing 
the life quality at cities and the energy efficiency [6]. 

When the arborisation starts as a crucial 
alternative to mitigate the impacts caused to the 
environment, public politics with this objective are 
required, and they must be implemented continuously so 
the environment impacts are diminished with success, 
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minimizing losses of areas, diversity information and 
futures of their identity, be them cultural, landscape etc. 

According to the Federal Constitution of 1988 
(art. 30 and art. 182) and the City Statute [7], as part of 
urban development politics, it is proposed that the city 
should create, presser and protect the green areas of the 
city and also the arborisation system. The city must act 
through specific laws, restricted for each city, in a way to 
suppress the local interests, without going against federal 
and state laws [8]. 

The Resolution number 87/2016 [9], posts about 
the Urban Arborisation Master Plan, describing that: “the 
existence of arboreal individuals is fundamental to the 
maintenance of the quality of people’s life and ecological 
balance of the environment in the area of the City of 
Manaus”, as shown at Art. 225 [8], and emphasise the 
rights for an ecologically balanced environment. 

Still mentioning the COMDEMA Resolution, at 
its art. 2 nd , that shows the implementation of the Urban 
Arborisation Master Plan, the Municipal Secretary of 
Environment and Sustainability (SEMMAS) is in charge 
of the issues related to elaboration, analyses, project 
implementation, management of urban arborisation, as 
well as make covenants, corporations, partnerships and 
permissions with public institutions and privates to achieve 
the objectives of the Plan [9]. 

And so, the green urban spaces are divided in 
three kinds of fragments: the forests; gardens and yards; 
and the public places. These types described allowed a 
benefit in the social and environment use, like biotic and 
abiotic factors. The green spaces in the urban centers offer 
a great social and cultural contribution, aiming to 
understand the benefits of vegetation, air, soil and water 
[ 10 ; 11 ]. 

This study tries to evaluate the urban landscape of 
the city of Manaus/AM by analysing the data obtained 
from 1985 to 2015, between intervals of 5 years, starting 
from the geoprocessing, trying to explain the 
environmental impacts and the losses of landscape caused 
by the urbanization. 

II. MATERIAL AND METHOD 
Type of Study 

It is about an exploratory research to define the 
changes of use of the modified soil during the urban 
expansion of the City Manaus, using the exploratory and 
descriptive methods. According to [12], the descriptive 
analysis tries to describe the characteristics of determined 
population or phenomena using standardized technics of 
data collect and/or systematic observation. 


The explanatory analysis aims, or familiarizes the 
researcher with facts and phenomena related to the issues 
to be studied by investigations and allowances related to 
the theme [13]. 

This work was developed with characteristics of 
quantitative research, for according [14], it seeks 
objectivity through the reality that can only be understood 
by using raw data collected using standardized and neuter 
instruments, and so being able to describe the causes of a 
phenomena, the relations between variables etc. 

Field of study 

The field of study comprise the urban perimeter 
of the city of Manaus, at the coordinates 3°06’26” S and 
60°01’34” W (Picture 1), according [15] the surface of the 
city exhibit 11,458,5 km 2 , which prevail the dense 
ombrophilous Forest of low soil, also known as primary 
forest, strands and shoals. 

The climate is of 2.100 mm of annual rainfall, 
with dry seasons during June and October and rainy 
seasons between November and May, being its standard 
temperature varying between 24 and 28°C with relative 
elevated air moisture [16]. 


Picture 1 - Map of the city of Manaus/AM. 



Source: Thiago Fernandes, 2019. 


Data Gathering 

The information collected from the areas, during 
the passing time, tries to characterize the vegetation and 
the losses of landscape caused by urbanization in the city 
of Manaus, during the last 35 years, where satellite images 
were acquired available in the site database, referring to 
the years 1985, 1990, 2000, 2005, 2010 and 2015. 

Gathering Instruments 

The Geoprocessing System is a computational 
area able to capture, manage and process geospatial data 
from objects with attributes having information about its 
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geographic location related to a system of geographic 
coordinates [17]. 

The specific images of vegetation maps and land 
occupation during the last three decades of the city of 
Manaus, were obtained through the free internet navigator 
Google Earth that made possible to compare the areas in 
process of urbanization through historical images, every 
five years. The free software ArcGis@ was used through 
the own app infrared ray to exhibit the areas of urban 
occupation and other characteristics of the city of Manaus. 

III. RESULTS AND DISCUSSION 

The use of the soil surface can induce directly and 
indirectly in characteristics or proprieties of the water, the 
fluidity of the fauna, loss of habitat and biodiversity, when 
removed by environment impact, including when under 
social and economic conditions. 

And so the society needs to follow and monitor 
the areas and their possible impacts, to understand, 
sensitize and to be responsible for possible losses in short 
and long terms, the development of these factors in 
different scales at local, reginal and global level [18]. 

Through the maps generated for the analysis and 
occupation of the soil in the city of Manaus, from 1985 to 
2015, it was to analyse the process of balance of the areas 
with vegetation (green areas) and increase of the areas of 
ubrban occupation (red area) regardless of the type of the 
use of the soil, with the losses of arborisation, landscape 
and further information that characterize this region. 

In 1985 (picture 2), the urbanized area shows 
about 167,132 km 2 (6.82%) with characteristics of small 
urban areas related to its vegetation that had a bigger 
domain of 155,703 km 2 (93.18%). The analysis of this first 
year indicates a slow process, still a small occupation, 
even comparing the population of that time. 

Even so, in Manaus, the accelerated urbanisation 
became problematic starting with the creation of the “Zona 
Franca” of Manaus, by the decree Law #288 of 
02/28/1967, generating a process of development to 
Amazonas state and attracting a great number of people 
from other states and areas, increasing the population of 
the city of Manaus and, consequently, urban issues like 
public health care and social prejudice [19]. 


Picture 2: Characteristics of the Occupation of the city of 
Manaus/AM, in 1985. 

CARACTERISTICA DA OCUPAQAO DO SOLO DA CIDADE DE 
MANAUS-AM EM 1985 



Source: Thiago Fernandes, 2019. 


Five years later, in the year 1990, the area of the 
occupied soil shows a increase of 4% and the substitution 
of the forest for the occupied area being harmful about 
185,537 km 2 (11.01%). 

From the decade of 1990 (picture 3), the process 
of urbanization, attached to the new technologies, started a 
new process that caused great environmental impacts 
generating a massive urban occupation and changes in the 
use, collaboration with strong processes of environmental 
degeneration in native areas. 

Picture 3: Characteristics of the Occupation of the city of 
Manaus/AM, in 1990. 

CARACTERISTICA DA OCUPAQAO DO SOLO DA CIDADE DE 
MANAUS-AM EM 1990 



Source: Thiago Fernandes, 2019 


There was an economical outbreak caused by the 
new jobs at the industrial area, just like in the commerce 
and services related to the industrial expansion, beginning 
an increase of the population, and increasing of the taxes 
and the construction market [20]. 

In 1995 (picture 4), the urban occupation in the 
soil shows 171,988 km 2 (7.3%) in relation to the previous 
five years, where happened a significant decreasing of 
urbanization, allowing the domain of the vegetation in the 
period. 
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Picture 4: Characteristics of the Occupation of the city of 
Manaus/AM, in 1995. 

CARACTERISTICA DA OCUPAQAO DO SOLO DA CIDADE DE 
MANAUS-AM EM 1995 


OW OWE O'O'WE 0'0'IS’E OWE 0'0'29'E 0'0'WE 



Source: Thiago Fernandes, 2019. 


The incessant changes of landscape in the urban 
area, noted by the people, reveal a solid, concreted and 
artificial landscape [21], which [3] report that, before the 
degradation of the natural environment, the society 
degenerates itself in the social and economic relations, 
especially in the big cities. 

In 2000, the urbanized area became 222,180 km 2 , 
about 19.75% of increase of urban occupation in relation 
to the vegetation, being 80.25% at this time, showing 
significant environmental impacts. The expansions of soil 
occupation are presented at more distant areas from the 
center of Manaus (Picture 5). 

Between 1990 and 2000, the Brazilian politics of 
President Henrique Cardoso, offered great expectative to 
multinational enterprises and landowners, with liberal 
policies and favours, gaining trust with the real Plan [22]. 

Picture 5: Characteristics of the Occupation of the city of 
Manaus/AM, in 2000. 


CARACTERISTICA DA OCUPAQAO DO SOLO DA CIDADE DE 
MANAUS-AM EM 2000 



Source: Thiago Fernandes, 2019. 


Acording to [22], social movements to fight for 
land pressed the government to acquire lands and families 
settlement, which the FHC government treated as a 
compensatory policy issue by offering small portions of 
lands to generate job and development at the countryside 
and diminishing the rural exodus, ignoring the real 


expulsion and migration to the urban area that this kind of 
movement caused (even today). 

The mapping of the city in 2005 (Figure 6) 
showed a reduction in land use of 182,802 km 2 (17.72%) 
compared to the previous five years, in which 
anthropogenic changes in vegetation characterized few 
mapping records, demonstrating urbanization 

approximately equal to the year 2000. 

Picture 6: Characteristics of the Occupation of the city of 
Manaus/AM, in 2015. 

CARACTERISTICA DA OCUPAQAO DO SOLO DA CIDADE DE 
MANAUS-AM EM 2005 



Source: Thiago Fernandes, 2019. 

The government of Luiz Inacio Lula da Silva, in 
this period, creates the Land Credit Program allowing the 
purchase and sale of land in which it was not possible to 
expropriation for social interest, aimed at individual 
farmers or groups that had incomes below 15 thousand, 
and less than 30 thousand assets [22], a measure used to 
contain land use that, according to [23], individual credit 
only benefited family farmers with more capital and better 
articulated with the banking network. 

In 2010 (Figure 7), the Manaus's city had its land 
occupation phenomenon of 194,486 km 2 (6.4%), a similar 
increase with 1985, leading to the deduction that new 
vegetation spaces were removed, where the urban 
occupation, demonstrates that during this period there was 
a recovery of vegetation in the urban perimeter. 

Picture 7: Characteristics of the Occupation of the city of 
Manaus/AM, in 2010. 


CARACTERISTICA DA OCUPAQAO DO SOLO DA CIDADE DE 
MANAUS-AM EM 2010 



Source: Thiago Fernandes, 2019. 
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In this period there were already advances of 
environmental policies in the State of Amazonas with the 
creation of the State System of Amazonas Conservation 
Units (SEUC) instituted by the complementary Law 53 of 
2007, in which it managed 33 Federal Conservation Units 
and 41 State Conservation Units being nine of integral 
protection (3.610.513,13 ha' 1 ) and 32 of sustainable use 
(15.396.519,49 ha 1 ) [24]. 

In 2015, the land use in Manaus (Figure 8), an 
urbanized area of 171,589 km 2 (11.77%) in relation to the 
vegetation area, which continued with significant 
environmental degradation, even with the reduction of land 
occupation over the 5 years, previous years. 

The new Forest Code was published by Law 
12.651/2012 by President Dilma Roussef, in which were 
maintained rules and limits for APP's and Legal Reserve, 
with main novelty the Rural Environmental Registry 
(CAR) the mandatory national registration of rural 
properties allowing the government control and manage 
land use [25]. 

Picture 8: Characteristics of the Occupation of the city of 
Manaus/AM, in 2015. 


CARACTERiSTICA DA OCUPAQAO DO SOLO DA CIDADE DE 
MANAUS-AM EM 2015 



Source: Thiago Fernandes, 2019. 


However, it is known that after choosing Manaus 
to host the Football World Cup, by 2014, according to 
[26], the World Cup brought to Manaus serious problems 
related to the removal and occupation of people to make 
available places for the big event, as well as brought 
significant impacts on the surrounding forest due to the 
easing of environmental laws and minimizing the controls 
of the environmental impacts of the works, disregarding 
the laws of the country and the environment. 

Given the results we can get a better 
understanding of the period of land occupation in the city 
of Manaus in the last 30 years through its loss of native 
vegetation due to the demographic increase of the city 
which caused landscape and cultural losses. 
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IV. CONCLUSIONS 

In 1985 small occupied urban areas did not 
significantly measure vegetation, even with the migratory 
exodus due to the establishment of the Manaus Free Zone. 
In 1990, the city's land had an 11.01% increase in 
occupation in five years due to the economic boom, 
generating new jobs in the city, such as consumption in 
commerce. In 1995 and 2000, the occupation of urban land 
in Manaus decreased due to the Brazilian government's 
FHC's determination of land control and distribution 
policies to popular movements, as well as the interest of 
large rural investors. 

In the years 2005 and 2010 the city of Manaus 
slowed the progress on new areas, but the degradation on 
vegetation continued even with the Lula government 
managing land purchase and sale for landowners, as well 
as complementary UC Laws and the New Forest Code, 
which legally limited land use; In 2015, the degradation of 
green areas remained high, even with the reduction of 
urban occupations, but due to major works in the city due 
to the 2014 World Cup, there was no control by the 
government over environmental impacts in this World Cup 
period. 

The present work made it possible to understand 
land degradation and occupation in the city of Manaus 
over the last 30 years, which intends new scientific 
arguments about the Amazonian environment, indicating 
that there is a lot of information about landscape loss, 
culture, social characteristics, mainly given by disorderly 
occupation, advancement of new areas (most of them, 
invasions), declining GDP and ZFM instability. 
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